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TWELFTH ANNUAL POULTRY DAY
SDSU
POULTRY DAY
THURSDAY, NOVEMBER 6, 1980
STAUROUTE INN BROOKINGS, S.D.
SOUTH DAKOtA STATE UNIVERSITY LIBRAr
:P
TWELFTH ANNUAL POULTRY DAY
Thursday, November 6, 1980
Staurolite Inn, Brookings, South Dakota
9:00 AM REGISTRATION AND REFRESHMENTS (Courtesy of Land 0'Lakes, Inc.)
Luncheon Tickets Available
TECHNICAL SESSION — Blue and Cold Room
Phillip E. Plumart, Presiding
10:00 AM "Effect of Copper Sulfate and/or Bacitracin on the Sulfur Amino
Acid Requirements of Turkeys" - Dr. Ali "B. Kashani, Superintendent,
South Dakota State University Poultry Research Center
10:30 AM "Utilization of Spent Fowl in the Manufacture of Restructured
Steaks" - Patricia R. Durland, Research Assistant, Animal Science
11:00 AM "The Value of Pelleting Layer Diets" - Dr. C. Wendell Carlson,
Professor and Leader, Poultry Research and Extension
11:30 AM "The Effects of Disease on Poultry's Return to the Midwest" -
Dr. Charles W. Howe, Hy-Line International, Dallas Center, Iowa
12:00 NOON - LUNCH — Staurodome
PRESENTING THE 1980 POULTRYMAN OF THE YEAR!
HOW CAN WE STIMULATE THE POULTRY INDUSTRY
IN SOUTH DAKOTA? - Blue and Cold Room
Dr. C. Wendell Carlson, Presiding
1:30 PM "Prospects of the Egg Industry in the Midwest" - Jerry Weber,
Midwest Egg Producers, Davenport, Iowa
2:15 PM "The Decade of the 80's" - Robert Sparboe, Sparboe Agricultural
Corporation, Litchfield, Minnesota
3:00 PM "A Country Banker's Look at Financing" - William Hurrell, First Bank,
Aberdeen, South Dakota
3:45 PM "Instant Egg Pickup" - Kris Wanstedt, SDPIA Egg Promoter
4:00 PM Annual SDPIA Business Meeting, Martin Muchow, President, Presiding
5:00 PM SDPIA Board Organization
WHO'S WHO
C. Wendell Carlson, Ph.D., Professor and Leader, Poultry Research and
Extension, Department of Animal Science, South Dakota State University,
Brookings, South Dakota
Patricia R. Durland, Student Research Assistant, Department of Animal Science,
South Dakota.State University, Brookings, South Dakota
Charles W. Howe, DVM, Veterinarian, Production and Research Center, Hy-Line
International, Dallas Center, Iowa
William F. Hurrell, Vice President and Manager, Agricultural Loan Department,
First Bank-Aberdeen, Aberdeen, South Dakota
All B. Kashani, Ph.D., Superintendent, Poultry Research Center, Department
of Animal Science, South Dakota State University, Brookings,
South Dakota
Martin Muchow (President, South Dakota Poultry Industries Association), Egg
Producer, Sioux Falls, South Dakota
Phillip E. Plumart, Extension Poultry Specialist, Department of Animal
Science, South Dakota State University, Brookings, South Dakota
Robert D. Sparboe, President, Sparboe Agricultural Corporation, and Sparboe
Summit Farms, Inc., Litchfield, Minnesota
Kristen G. Wanstedt, Student Egg Promoter, South Dakota Poultry Industries
Association, Department of Animal Science, South Dakota State
University, Brookings, South Dakota
Gerald A. Weber, Manager, Midwest Egg Producers, Davenport, Iowa
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Effect Of Pelleting And Bacltracin Form On Egg Production
R. A. Nelson, A. B. KashanI, And C. W. Carlsoni
DEPT. OF ANIMAL SCIENCE REPORT
POULTRY j/ POULTRY 80-1
Bacitracin-MD and zinc bacitracin at 0, 10, 20 and 40 g per ton levels
were individually added to a 13.2% protein low density mash diet (Table 1).
In addition, the control and diets containing 40 g of antibiotics per ton
were pelleted to investigate the effects of antibiotics and/or pelleting on egg
production parameters and feed consumption. Twelve 24-week old pullets were
initially used for each treatment replicated eight times using randomized
complete block designs. Feed and water were provided ad libitum.
The overall means for 14 periods showed no beneficial effect from addition
of antibiotics on hen-day egg production (Table 2). Although addition of
antibiotics at all three levels had a slight adverse effect on egg production
during the first nine 28-day periods, significant improvements were observed
for the last five periods of production (Table 3).
Pelleting the low density diet improved percent hen-day egg production
significantly. The presence of antibiotics in the pellets did not result in
improved production rate either for the total period or the last five periods.
None of the differences between the two forms of bacitracin were significant.
Feed intake was significantly increased due to pelleting (Table 3). This
was consistent for every period throughout the study, perhaps due to an
increased rate of feed passage through the digestive tract. While additions
of antibiotics increased feed consumption slightly for the mash diets, their
presence in the pelleted feed was without an effect.
Feed efficiency, which could be the ultimate concern, was generally
improved during the last five periods of production due to either pelleting
or the presence of the antibiotic (Table 4).
As previous work has shown, antibiotics may allow for improvement in egg
production under conditions of below-average performance. At other times, no
improvement may be noted. Pelleting is one way to increase intake of a low
density feed and allow for a sustained high rate of production.
Former Superintendent, Poultry Research Center, now at Hubbard Milling
Company, Mankato, Minnesota; Superintendent, Poultry Research Center, and
Professor and Leader, Poultry Research and Extension.
POULTRY 80-1
Feed form
Mash
Pelleted
Mash
Pelleted
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. ^1Table 1. Compositon of basal diet
Yellow corn
Groimd oats
Soybean meal (48% protein)
Alfalfa meal (17% protein)
Meat and bone meal
Limestone
Dicalcium phosphate
Salt mix
Vitamin mix
DL-methionine
Calculated analysis:
Protein (%)
ME (kcal/kg)
Ca (%)
Available P (%)
Percent
16.6
63.5
1.40
3.30
5.70
5.00
2.50
0.50
0.50
0.15
13.20
2424.00
3.05
0.86
Pelleted feed contained 1.25% bentonite.
Table 2. Effect of pelleting and Bacitracin form on
hen-day egg production
Bacitracin form
Level of Bacitracin
(g/ton)
10 20
%
Means of Fourteen 28-day Periods
Bacitracin-MD
Zinc bacitracin
Bacitracin-MD
Zinc bacitracin
72.5
79.0*
74.2
72.1
72.9
73.5
Means of Five 28-day Periods—Periods 10-14
Bacitracin-MD
Zinc bacitracin
Bacitracin-MD
Zinc bacitracin
61.3
73.6*
69.4
67.2
64.4
69.2
40
71.2
70.6
76.9
76.7
69.0
70.2
73.2
70.6
* Significantly different from the other value in the same column (P<0.05).
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Feed form
Mash
Pelleted
Mash
Table 3. Effect of pelleting and Bacitracin form on
feed consumption
Bacitracin form
Level of Bacitracin
(g/ton)
10 20
g/day
Means of Fourteen 28-day Periods
Bacitracin-MD
Zinc bacitracin
Bacitracin-MD
Zinc bacitracin
120.6
132.I**
124.0
125.5
128.6
123.6
Means of Last Five 28-day Periods—Periods 10-14
Bacitracin-MD
Zinc bacitracin
117.9 126.2
127.3
126.1
125.6
Pelleted Bacitracin-MD 136.7**
Zinc bacitracin
40
122.0
120.6
132.2
133.0
126.4
126.6
135.7
132.6
** Significantly different from the other value in the same column
(P<0.01).
Feed form
Mash
Pelleted
Mash
Pelleted
Table 4. Effect of pelleting and Bacitracin form on
feed conversion
Bacitracin form
Level of Bacitracin
(g/ton)
10 20
(g egg/100 g feed)
Means of Fourteen 28-day Periods
Bacitracin-MD
Zinc bacitracin
Bacitracin-MD
Zinc bacitracin
38.1
38.3
38.8
37.2
37.1
36.2
Means Five 28-day Periods—Periods 10-14
34. 7Bacitracin-MD
Zinc bacitracin
Bacitracin-MD
Zinc bacitracin
37.0
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37.5
35.6
34.6
37.4
40
37.9
37.8
38.4
37.5
37.3
37.6
37.3
35.0
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Effect Of Copper And/Or Bacitracin On The Sulphur
Amino Acid Requirements Of Turkeys
A. B. Kashini, T. J. DeCock, And C. W. Carlson'
DEPT. OF ANIMAL SCIENCE REPORT
POULTRY 80-2
•A nonsignxfleant but consistent depressing effect from additions of
combined copper (120 ppm) and zinc bacitracin (50 or 75 g per ton) was observed
in a previous study. One of the factors that has been suspected to be affected
by copper is the utilization of sulfur containing amino acids. Thus a
factorial experiment was conducted to study the effect of copper (120 ppm)
sulfur amino acids at85/. 100/ and 115^ of NRG (1977) requirements. The low protein density series
of Guenthner et (1978) was used (23, 20, 18, 16, 14 and 12%). Dietary
protein level was reduced at 4-week intervals.
f', day-old Nicholas White male poults were randomly
. initially. The number of turkeys per pen was reducedto 20 birds at 8 weeks of age to allow an additional replicate. Individual
weights and group feed consumption data were obtained at 4-week intervals
corresponding to changes in the diets.
Table 1 shows the experimental design and average body weight and feed
conversions at 8 weeks of age. Slight growth responses from copper or bacitracin
were observed. However, the combination of the two feed additives did not
produce a response greater than that obtained from either copper or bacitracin
alone. The same general trends were observed when 24-week body weight data
were examined although none of the differences were significant (Table 1).
Turkeys fed the diet containing 85% of the NRG sulfur amino acid requirements
grew as wen as those on 100 or 115% levels. Feed conversion ratios were
not significantly affected by any of the factors studied.
/ion ^ study is in progress to investigate the effect of copper(120 ppm) on lower levels of sulfur amino acids (75, 85 and 100% of NRG
requirements) The 8-week body weight data showed a significant depression
effect from the coper addition, while the additions of methionine significantlyimpoved body weight (Table 2). The interactions between levels of mfthioSnf
and copper were not significant.
/.Suprintendent, Poultry Research Genter; Graduate Students, Economics
and Anmal Science Departments; and Professor and Leader, Poultry Research and
POULTRY 80-2
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Table 1. Effect of copper and/or bacltracin on the sulfur
amino acid requirements of turkeys
Experiment 1
Sulfur amino acid content
as percent Of NRC
85 100 115 Average
Body Weight at 8 Weeks, Kg
Control 2.9 2.9 3.0 2.9
Copper (120 ppm) 3.0 3.0 3.0 3.0
Bacitracin (25 g/ton) 3.1 3.2 3.3 3.2
Copper -b bacitracin 3.0 3.0 3.0 3.0
Average 3.0 3.0 3.1 3.0
Cumulative Feed:Gain Ratio (0-8 Weeks)
Control 1.82 1.85 1.79 1.82
Copper (120 ppm) 1.79 1.83 1.80 1.81
Bacitracin (25 g/ton) 1.80 1.76 1.77 1.78
Copper + bacitracin 1.80 1.80 1.78 1.79
Average 1.80 1.81 1.78 1.80
Body Weight at 24 Weeks, Kg
Control 13.8 14.1 14.1 14.0
Copper (120 ppm) 14.5 14.2 14.1 14.3
Bacitracin (25 g/ton) 14.2 14.1 14.1 14.1
Copper -f bacitracin 14.2 14.2 14.1 14.2
Average 14.2 14.1 14.1 14.1
Cumulative Feed:Gain Ratio (8-24 Weeks)
Control 3.96 3.87 3.83 3.89
Copper (120 ppm) 3.74 3.77 3.91 3.81
Bacitracin (25 g/ton) 3.88 4.10 3.97 3.98
Copper -b bacitracin 3.89 3.97 3.93 3.93
Average 3.87 3.93 3.91 3.90
POULTRY 80-2
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Table 2. Effect of copper on the sulfur
amino acid requirements of turkeys
Experiment 2
75
Sulfur amino acid content
as percent of NRC
85 100 Average
Control
Copper (120 ppm)
Average
Body Weight at ^ Weeks, Kg
2.78 2.96
2.63 2.83
2.70 2.89
3.02
2.94
2.98*^
2.92*
2.80
2.86
A
a,
= P<0.05.
IDC
' ' Means with different superscripts are significantly different
(P<0.01).
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Selenite Versus Seieniferous Wheat In The
Mercury-Selenium Interrelationships
R. J. Emerick' , Robin A. Ruark ^ I. S. Palmer^ , And C. W. Carlson^
DEPT. OF ANIMAL SCIENCE REPORT
POULTRY 80-3
Introduction
An interaction between mercury and selenium that reduces the tqxicity of
methylmercury in growing chicks and laying hens has been demonstrated in
previous work from the South Dakota Agricultural Experiment Station (A.S.
Series 78-6 and 79-25). An inorganic form of selenium, sodium selenite, was
used in those studies. However, much of the selenium occurring in plants and
animals is in an organic form, principally selenomethionine and/or selenocysteine
boimd to protein moeties. Studies described herein were to compare the
effectiveness of- selenium as found in seieniferous wheat with that of sodium
selenite in counteracting methylmercury toxicity in growing chicks.
Methods
A total of 400 sew Leghorn day-old pullet chicks were used in 10 treatment
groups replicated four times with 10 birds per treatment replicate. They were
housed in batteries with suspended wire floors and were fed ^ libitum. The
control diet contained 8% wheat and provided 0.058 ppm selenium by analysis
(treatments 1 and 2). Sodium selenite was added to provide seleniiam levels of
0.5 ppm (treatments 3 and 4) and 2.0 ppm (treatments 5 and 6). Seieniferous
wheat grown in a high selenium area of western South Dakota and containing
25 ppm selenium was substituted for a portion of the control wheat to provide
diets having selenium levels of 0.5 ppm (treatments 7 and 8) and 2.0 ppm
(treatments 9 and 10). Treatments 1, 3, 5, 7 and 9 constituted the low mercury
series, while dietary methylmercuric chloride equivalent to 15 ppm mercury was
incorporated into treatments 2, 4, 6, 8 and 10 for the high mercury series.
Body weight and tissue accumulations of mercury and selenium at 4 weeks of age
were used as criteria for comparing the two sources of seleniiam.
Results
There were no deaths attributed to the mercury or selenium treatments in
this study. The feeding of 15 ppm of methylmercury resulted in lower (P<0.05)
body weight in 2 weeks which continued through the fourth week. At the end of
4 weeks, the average weight of all mercury treated birds was 6.2% less (P<0.05)
than for those on the corresponding nonmercury treatments. There were no
effects of the selenium treatments on body weight and no interactions between
selenium and mercury in that regard.
Professor of Chemistry.
Undergraduate chemistry student,
Professor of Animal Science.
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Data pertaining to liver, kidney, brain, muscle and feathers (Table 1)
were analyzed statistically by orthogonal comparisons. Methylmercury reduced
(P<0.05) liver weight approximately proportionate to the decrease in body
weights but had no apparent effect upon the weight of kidneys or brains. When
compared with the 0.5 ppm level of selenite selenium, lower (P<0.01) liver
and kidney weights were associated with the feeding of 2 ppm selenium from
the same source in the high mercury series birds. Thus, neither source of
selenium counteracted the growth or liver weight depression associated with
the feeding of methylmercury. Average brain weight which was not affected by
methylmercury was 4.4% heavier (P<0.01) in the selenium supplemented, low
mercury-fed birds with no differences between the two sources.
Liver mercury concentrations averaged 22.5 ppm in the mercury-fed birds
with kidney mercury concentrations heing of the same order of magnitude at
23.9 ppm. Muscle tissue averaged 11.5 ppm, brain 8.3 ppm and feathers 58.3 ppm
mercury, the higher concentration in feathers being a reflection of the lower
moisture content of this tissue. Liver and kidney mercury were reduced (P<0.01)
by selenium, 2 ppm selenium from selenite or wheat being more (P<0.05) effective
in this regard when compared with the corresponding 0.5 ppm selenium treatments.
A comparison between the two sources of selenium showed lower (P<0.05) liver
and kidney mercury values to be associated with the feeding of seleniferous
wheat.
The feeding of methylmercury resulted in higher selenium concentrations
in all tissues analyzed with the exception of muscle. Overall, this amounted
to increases of 43% for liver (P<Q.01), 73% for kidney (P<0.01), 23% for brain
(P<0.05), 11% for feathers (P<Q.05) and only 1% for muscle (N.S.). This
interrelationship between selenium and mercury evident in tissue appears to be
an important mechanism for the function of selenium in reducing methylmercury
toxicity. In all instances, tissue selenium concentrations were greatest in
liver, kidney, muscle, feathers (P<0.01) and brain (P<0.05) for birds fed
seleniferous wheat as opposed to selenite.
It can be concluded from these data that selenium from either selenite
or seleniferous wheat is capable of entering into a biological interaction
with methylmercury. While selenium contained in seleniferous wheat appeared
to yield slightly higher tissue selenium levels, the differences are not of a
magnitude that would be expected to have important biological implications.
POULTRY 80-3
Table 1. Body weight and tissue accumuiation of mercury (Hg) and
seleniiim (Se) in Leghorn pullets
4-wk ,
Treatment body Liver Kidney Muscle Brain Feathers
wt Hg Se Hg Se Hg Se Hg Se Hg Se
1 0 0^ 244 0.16 0.22 0.14 0.25 0.06 0.09 0.12 0.22 0.47 0.57
2 15 0 241 24.3 0.27 26.3 0.29 11.2 0.08 8.3 0.17 60.4 0.66
Selenite Treatments
3 0 0.5 251 0.08 0.64 0.06 0.70 0.06 0.14 0.10 0.23 0.37 0.87
4 15 0.5 236 23.7 1.09 15.7 1.60 12.8 0.16 8.4 0.26 55.8 1.04
5 0 2.0 261 0.10 1.31 0.19 1.20 0.11 0.18 0.10 0.27 0.54 1.76
6 15 2.0 218 21.8 1.76 21.7 1.74 11.3 0.18 9.5 0.45 57.4 2.20
Seleniferous Wheat Treatments
-
7 0 0.5 258 0.15 0.80 0.16 0.80 0.10 0.33 0.15 0.28 0.46 1.40
8 15 0.5 244 23.6 1.20 25.2 1.70 11.4 0.34 7.9 0.28 63.2 1.35
9 0 2.0 249 0.10 1.47 0.10 1.50 0.05 0.93 0.10 0.47 0.48 3.32
10 15 2.0 240 19.4 2.04 20.7 2.38 10.8 0.94 7.4 0.67 54.6 3.23
^ All data are averages of four replicates of 10 birds each.
Se added as sodium selenite or seleniferous wheat; basal diet contained 0.058 ppm Se.
I
w
I
POULTRY
DAY ^
Effect Of Distillers' Grains And Oats On Fatty Liver
Hemorrhagic Syndrome
C. C. Rakshit And C. W. Carlson^
DEPT. OF ANIMAL SCIENCE REPORT
POULTRY 80-4
Fatty liver hemorrhagic syndrome (FLHS) can be a major cause for economic
loss due to excessive mortality. Egg production may or may not be affected
by this disease. The etiology of this disease is still uncertain, although
several nutritional factors are supposed to be associated with it. Several
nutritional factors and different feed ingredients have been tried in
experiments at this research center with various results (A.S. Series 75-28,
76-1, 77-27, 78-5 and 79-24).
Two studies were recently conducted to determine if distillers' dried
grains 30% and distillers' solubles 70% (commercially known as SOLULAC) and
oats have any protective effect on FLHS. In the first study, the diets were
fed ^ libitum and in the second study the same diets were force-fed for 3 weeks
at the rate of 120% of their normal intake to experimentally produce FLHS.
In Experiment one 46-week-old SCWL laying hens were fed three different
diets (20 on each diet) for seven periods of 28 days each. Diet 1 contained
yellow corn and soybean meal as the chief energy protein source. Diet 2
contained the addition of 10% Solulac and in diet 3 corn was replaced by oats.
In the second experiment, 50% of the birds from each diet were force-fed and
the rest were fed ad libitum. At the end of the experiment, all birds were
sacrificed by cervical dislocation. The livers were removed and weighed and
analyzed for lipid contents. The production and liver parameters from both
experiments are shown in Tables 1 to 3.
There was no significant difference in the production parameters for the
three diets in both experiments. The hens on Diet 2 with Solulac showed a
slight reduction in liver lipid percent (wet basis) and total liver lipid,
although not statistically significant. Diet 3 with oats showed a marked
drop in liver lipid percent (wet basis) and total liver lipid, both
significant at the P<0.01 level. Force-feeding increased all the liver
parameters, but egg production was decreased by force-feeding.
These results indicate that the dried distillers' grain and solubles
product may contain a factor which aids in fat metabolism and which could be
used to minimize losses from FLHS. To what extent the by-product of local
alcohol production plants could be used for this purpose is not known. For
poultry feed, drying of the by-product would be essential.
Replacing corn with oats is still the only recommendation for preventing
FLHS. This would be impractical with automatic feeding systems. Oats could
be used only up to 25% of the total ration because of handling problems.
Graduate Research Assistant and Professor and Leader, Poultry Research
and Extension.
POULTRY 80-4
- 2 -
Table 1. Effect of dried distillers' grains vrLth solubles and oats
on production parameters — Experiment One
Diet
Hen-day
produc
tion
Haugh
unit
Egg
weight
Feed
consump
tion
% g g/day
1. Corn-soy 80.6 82 66.0 124.5
2. Solulac (10%) 77.6 83 65.3 129.9
3. Oats^ 72.4 79* 67.2 127.1
^ A 16% protein corn-soybean meal layer diet fed ad libitiim for seven
28-day periods.
Oats replaced corn in the diet.
* Significant at the P<0.05 level.
Table 2. Effect of dried distillers' grains with solubles and oats
on production parameters — Experiment Two
Diet
Hen-day
produc-
tion
Egg
weight
Hen-day
feed consump
tion
% g g
1. Corn-soy 50.3 66.0 124.6
2. Solulac (10%) 59.5 65.0 129.0
3. Oats 68.8* 68.3 145.0*
Ad libitum 66.5 66.2 104.0
Force-fed 52.6* 66.8 161.8**
Three weeks production.
* Significant at the P<0.05 level from the corresponding
control.
** Significant at the P<0.01 level from the corresponding
control.
POULTRY 80-4
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Table 3. Effect of dried distillers' grains with solubles and oats
on liver parameters — Experiment Two
Liver Liver as
lipid Total part of
Liver. (wet liver Liver Body body
Diet score basis) lipid weight weight weight
% g g kg %
1. Corn-soy 1.7 22.6 13.6 54.0 2.1 2.6
2. Solulac 1.7 18.3 10.5 51.9 2.0 2.6
3. Oats 1.1* 6.4** 2. 9** 40.7* .
. . 1.9 2.2
Ad libitimi 1.2 10.7 4.8 41.5 1-9' 2.2
Force-fed 1.8** 20.8** 13.2** 56.2** 2.1** 2.7*
Based on a visual evaluation of the liver with score 1 (dark, no
hemorrhage) to 4 (yellow, with many hemorrhages).
* Significant at the P<0.05 level from corresponding control hens.
** Significant at the P<0.01 level from corresponding control hens.
POULTRY 80-4
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Utilization Of Spent Fowl in The Manufacture
Of Chicken Restructered Steaks
M. J. Buyck, P. R. Durland, L. M. Roland, And S. C. Seidemani
DEPT. OF ANIMAL SCIENCE REPORT
POULTRY 80-5
Introduction
Each year the poultry industry is faced with a large number of spent
laying hens (spent fowl), which are often difficult to market at a reasonable
price. If less desirable poultry carcasses such as spent hens could be utilized
economically to create desirable new products, there would be considerable
incentive to do so. Because of the maturity level of spent hens, their muscles
are quite tough and, therefore, products made from them would have to be
comminuted. A new method of comminution, called flaking, cleanly cuts frozen
muscle into wafer—thin slices which aids in the binding properties upon further
processing. The manufacture of restructured steaks involves, first, the flaking
of meat and, secondly, the pressing of meat into a particular shape. The
resulting product should be tender yet simulate the actual eating quality of a
real steak. The objective of this study was. to determine" the optimum levels of
white and dark meat required in the formulation of restructured steaks and to
examine the feasibility of adding skin and fat to these products.
Methods
In Experiment one, spent fowl breast (white) and thigh and drumstick (dark)
muscles were used to make restructured steaks. Formulations were as follows:
(1) 100% dark meat, (2) 75% dark meat, 25% white meat, (3) 50% dark meat, 50%
white meat, (4) 25% dark meat, 75% white meat and (5) 100% white meat. In the
second experiment, four formulations of restructured steaks were made to contain
a 1 to 1 ratio of white and dark meat and either 0%, 10%, 20% or 30% skin and fat.
Restructured steaks were later cooked and served to a 54—member consumer
sensory panel. They were asked to rate each formulation on texture
desirability, flavor desirability and overall palatability on an 8-point
scale (8 = like extremely; 1 = dislike extremely). In addition, juiciness was
rated on an 8-point scale (8 = extremely juicy; 1 = extremely dry).
Results
Sensory attributes of restructured chicken steaks as affected by level
of white and dark meat are presented in Table 1. Overall palatability,.
texture and flavor desirability ratings were highest for restructured steaks
containing 50% or more white meat. However, juiciness values were slightly
lower as compared to restructured steaks containing 100% dark meat. Although
these data suggest that restructured steaks containing 100% white meat are
preferred by consumers to restructured steaks made with 100% dark meat,
maximum utilization of the spent fowl carcasses would suggest meat mixtures
containing at least 60% white meat.
^ Research Assistants and former Assistant Professor.
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Sensory attributes of restructured chicken steaks with varying levels
of added skin and fat are presented in Table 2. Flavor desirability, juiciness
and overall palatability values suggest that the addition of up to 30% added
skin and fat did not adversely affect these sensory attributes. However,
texture desirability ratings were significantly lower for restructured steaks
containing 20% and 30% added skin and fat as compared to restructured steaks
containing no skin and fat. These data suggest that up to 10% added skin and
fat can be utilized in the manufacture of chicken restructured steaks made
from spent fowl carcasses.
Table 1. Sensory evaluation attributes of chicken restructured steaks
made with varying levels of white and dark meat
Type of meat
100% dark meat
75% dark + 25% white
50% dark + 50% white
25% dark + 75% white
100% white meat
Texture
desir- ^
ability
4.9
4.9
5.9^
5.7^
5.9^
Sensory attributes'
Flavor
desir-^
ability
5.2;
5. 1
5.4
5.7'
5.7'
ef
Juici-
c
ness
5. 6
5.0
5.3
4.8^
4.9^
fg
ef
Overall
palatar
bility
5.1'
4.9
5.5^
5.6^
6.0'
Means in the same column followed by a common letter are not different
(P<D.05).
Means based on an 8-point hedonic scale (8 = like extremely; 1 = dislike
extremely).
Means based on an 8-point scale (8 = extremely juicy; 1 = extremely dry),
Table 2. Sensory attributes of chicken restructured steaks
with varying levels of added skin and fat
Sensory attributes^
Texture Flavor Overall
Treatment
desir-^
ability
desir-^
ability
Juici-
c
ness
palatar
bility
All
10%
20%
30%
meat
added skin and
added skin and
added skin and
fat
fat
fat
5.5%
5.2%
5.0J
4.9
5.7^
5.7^
5.5^
5.6^
5.2^
5.3®
5.3®
5.2®
5.4®
5.5®
5.4®
5.1®
^ Means in the same column followed by a common letter are not different
(P<0.05).
Means based on an 8-point hedonic scale (8 = like extremely; 1 = dislike
extremely).
Means based on an 8-point scale (8 = extremely juicy; 1 = extremely dry).
POULTRY 80-5
POULTRY
Utilization Of Goose Muscle
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Introduction
South Dakota produces more domestic geese than any other state in the
United States. Marketing of geese is decreasing due to importation of Canadian
geese and a decreasing consumer demand. Research is needed to increase goose
meat consumption. A large percentage of turkey meat is sold as retail
convenience products such as rolls, yet there are virtually no comparable
products on the market from goose meat. This study was undertaken to develop
and evaluate an acceptable goose roll.
Methods
Domestic geese were hand-boned and divided into three formulations which
included (1) 100% chunks, (2) 75% chunks, 25% emulsion and (3) 50% chunks,
50% emulsion, and subsequently made into goose rolls. This study was initiated
to evaluate texture differences as affected by chunk size.
In another project, goose rolls were made to contain varying combinations
of nitrite (NO ) and commercial smoke (No N0_ + No Smoke; No N0„ + Smoke; N0„ -f
No Smoke; NO2 + Smoke).
All goose rolls were formulated to contain salt, pepper and sodium
tripolyphosphate. Each formulation was mixed for 10 minutes, stuffed into
casings and cooked in a steam-jacketed kettle to produce a goose roll. A large
consumer panel (N = 50) was given a sample of each treatment and asked to rate
them for texture desirability, flavor desirability and overall desirability on
8-point scales (8 = like extremely; 1 = dislike extremely). In addition,
juiciness was rated on an 8-point scale (8 = extremely juicy; 1 = extremely dry).
Results
Mean values for sensory attributes of goose rolls by ingredient formulation
are presented in Table 1. No significant differences were observed in texture
desirability or juiciness as affected by the presence or absence of smoke and/or
nitrite. Flavor desirability ratings ranked highest for samples containing
nitrite. Goose rolls made to contain nitrite with no smoke were rated more
desirable than rolls made to contain no nitrite with smoke. These data tend
to suggest that consumers prefer nitrite-containing products. However, this
preference may be regional in that people who normally eat a substantial amount
of goose will normally prefer goose rolls without nitrite.
2 Research Assistants and former Assistant Professor.
Assistant Professors, Department of Nutrition and Food Science.
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Mean values for sensory attributes of goose rolls by chunk size are
shown in Table 2. The chunk size did not significantly affect texture or
overall desirability as originally believed. It is therefore suggested
that goose rolls be made from 100% chunks.
Based on the results of this study, the following conclusions can be
made:
(1) Goose rolls can be manufactured to contain nitrite and/or
smoke. However, the use of these substances would depend
on the consumer preference of that region.
(2) Chunks rarely affected texture ratings and therefore goose
rolls could be made from any combination of meat chunks and
emulsion (50:50) to all chunks.
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Table 1. Mean values for sensory attributes of goose rolls
by ingredient formulation
Sensory attributes'
Texture Flavor Overall
Ingredient
formulation
desir
ability
desir-,
ability
Juxcx-
c
ness
desir
ability
No NO^; no smoke
No NO2; smoke 5.5^ 5.3^ 5.0j 5.4''®5.3®
NO^; no smoke 5.8^
5.4'"''NO^; smoke 5.9"^ 5.9^
Means in the same column followed by a common letter are not different
(P>g.05).
Means based on an 8-point scale (8 = like extremely; 1 = dislike
extremely).
Means based on an 8-point scale (8 = extremely juicy; 1 = extremely
dry).
Table 2. Mean values for sensory attributes of goose rolls
by chunk size
Particle size
100% chunk
75% chunk + 25% emulsion
50% chunk + 50% emulsion
Texture
desir-,
ability
5.8
5.6^
b.O*^
Sensory attributes'
Flavor
desir-^
ability
5.8
5.4'
5.6
de
Juici-
c
ness
de
4.9
4. 6^
5.0'
Overall
desir-^
ability
5.6
5.4'
5.5'
Means in the same column followed by a common letter are not different(P>g.05).
Means based on an 8-point scale (8 = like extremely; 1 = dislike
extremely).
Means based on an 8-point scale (8 = extremely juicy; 1 = extremely
dry).
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And Pelleting 12 And 16% Protein Diets
R. A. Nelson, A. B. Kashani., And C. W. Carlson^
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Previous studies at this station have shown significant advantages for
using grower diets relatively higher in fiber content. This study was conducted
in part to evaluate the use of oat hulls for which frequently there is no demand
for this purpose. During the layer phase, the effects of pelleting were
examined.
Pullets that had been reared in growing cages on 12% protein diets from
10 weeks of age were transferred to laying cages at 20 weeks of age. The major
energy source in grower diets came from corn with 12% oat hulls included in the
diets for one-half of the pullets. Diets for the laying phase were 12 to 16%
protein corn-soy type diets used previously at this station with lysine and
methionine supplements for the 12% protein diet to supply 0.65% lysine and 0.55%
SAA (see Table 1). Each diet was fed as the mash and as pellets to 576 pullets
for each treatment.
The reduction in gain shown by pullets on the diet containing oat hulls was
only 15 g but was calculated to be significant. However, feed conversion was
increased by 1 unit per unit of gain (Table 2).
Egg production through fourteen 28-day periods showed a 1.3% advantage for
the birds reared on the oat hull-containing diet (Table 3). Egg size, body
weight, mortality and egg quality were not affected by grower diet. A slight
but significant improvement in feed conversion was shown by the birds reared
on the corn-oat hull diet. The 12% protein layer diet caused the pullets to
produce fewer and smaller eggs less efficiently. However, performance was
quite satisfactory and depending on the relative costs of lysine, methionine,
soybean meal and corn, the 12% protein diet could show economic potential.
Pelleting showed no effect on rate of production, egg weight or quality,
body weight or mortality. Hens fed pelleted feeds ate less feed and were
significantly more efficient. This calculates to be about a 4% improvement, not
likely enough to pay for the increased costs of pelleting, however.
The use of fiber from oats in the rearing diet again has been shown to
affect improved subsequent performance. The use would be recommended
especially for growing pullets in cages.
Former Superintendent, Poultry Research Center, now with Hubbard Milling
Company, Mankato, Minnesota; Superintendent, Poultry Research Center, and
Professor and Leader, Poultry Research and Extension.
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Table 1. Diets used in pelleting study
Grower Layer
Corn and 16% 12%
Corn oat hulls protein protein
Yellow corn 80 67 64.8 79.5
Oat hulls 12 — —
Soybean meal 8 9 20.2 9.06
Dicalcium phosphate 2 2 2 2
Limestone 1 1 6 6
Dehydrated alfalfa 6 6 2 , 2
Yellow grease 2 2 4 —
Salt mix 0.5 0.5 0.5 . 0.5
Vitamin mix 0.5 0.5 0.5 0.5
DL-methionine — — — .19
L-lysine — — — .25 .
Table 2. Effect of grower diet on growth and
feed utilization
Grower diet
Corn
Corn and oat hulls
* P<0.01.
20 week
weight
1504
1486
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10-20
weeks
g
587
572*
Feed/gain
9.5
10.5*
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Table 3. Effect of grower diet, protein level or pelleting of
layer diet on performance (fourteen 28-day periods)
Grower diet
Corn
and
oat
Corn hulls
Protein level, %
16 12
Feed form
Mash Pellet
Hen-day production, % 75.6 76,,9 77,.7 74 .8** 76,.1 76.5
Feed/day, g 116.6 117.,0 116.,2 117 .4 118,,9 114.7
Feed/dozen, kg 1.82 1,.79* 1.,76 1 .85** 1,.84 1.77**
Egg weight, g 63.8 63.,5 64,,0 63 .3* 63.,7 63.6
Body weight, kg 1.70 1..71 1.,72 1 .69* 1.,71 1.70
Mortality, HH, % 11.0 11., 6 11.,5 11 .0 11., 6 11.0
Haugh units 82.5 82.,4 81,,8 83 .0 82..3 82.5
Grams egg/day 48.2 48.,9 49.,7 47 .4** 48,,4 48.7
Grams egg/g feed .42 ,42 .43 .41** ,41 .43**
*, ** Significantly different from the corresponding control at the .05
and .01 levels of significance.
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Chicken Turkey
Adenovirus infection
Airsacculitis
Anemia
Aortic rupture
Arthritis
Ascites
Aspergillosis
Blow-out
Cannibalism
Coccidiosis
Coryza (Alkaligines)
Crop mycosis
Dehydration
Egg production decreased
Emaciation
Encephalitis
" Enteritis,'enterovirus
Enteritis, idiopathic
Enteritis, rotavirus
Enteritis, salmonella
Fatty liver disease
Foot, abnormal
Fowl cholera
Gout
Hepatitis
Histomoniasis
Laryngotracheitis, infectious
Lymphoid leukosis
Malnutrition, starvation
Marek's disease, generalized
Marek's disease, neural
Nephrosis
Obesity
^Osteodystrophy
Pericarditis
Peritonitis
Perosis
Psittacosis
7
1
5
4
13
1
2
5
7
3
1
2
14
1
7
4
4
2
2
3
4
4
3
10
3
1
9
3
DVM, Professor of Veterinary Science.
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4
17
1
11
12
16
2
6
6
10
2
1
5
10
1
10
3
11
10
1
Other
1 goose
1 goose
1 goose
1 duck, 1 quail
2 geese, 1 quail
2 pheasants
2 ducks, 2 geese
1 goose
1 parakeet, 2 parrots,
1 mynah
1 goose
2 pheasants
1 quail
1 goose, 1 duck
1 parrot
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Chicken Turkey Other
Respiratory infection, idiopathic 6 1 cockatiel, 2 geese.
2 parrots, 1 peafowl
Roundheart 6
"S'epticemia, erysipelothrix 1 1 duck
0Septicemia, E. coli 2 15 1 pheasant
Septicemia, pseudomonas 1
Septicemia, salmonella 11 2 pheasants, 2 geese
Septicemia, staphylococcus 4 1
Septicemia, streptococcus 2
Sinusitis 6
Tibial dyschondroplasia 3
Toxicosis, botulism 1
Toxicosis, lead 2 geese
Toxicosis, PCB 1
Toxicosis, T-2 mycotoxin 1
Traumatic injury 1 2 1 goose, 1 pheasant.
1 wild turkey
Tuberculosis 4
Ventriculitis 1 1 goose
Yolk sac infection 2 1
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Rose Marie Wright, C. W. Carison, And R. J. Emerick^
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One hundred twenty-seven 18-month old hens were placed on a 16% protein
layer diet containing no supplemental vitamin D^. Egg weight, breaking
strength, and shell thickness were measured on one egg per hen each week. After
19 weeks, the hens were divided into six treatment groups. Groups 1 and 2 were
fed the original diet plus 24 and 48 pg D per kg of diet, respectively.
Treatment groups 3 and 4 were supplemented with 6 and 12 pg of 1,25-(0H)„-D
per kg of diet, and groups 5 and 6 were treated with 6 and 12 pg of 24,25-(OH)2-
D^. Treatment was maintained for 16 weeks. During the first 7 weeks, one egg
per hen per week was taken for weight, breaking strength and shell thickness
measurements and thereafter every egg was measured.
During the first 7 weeks of dietary treatment, there was an appreciable
increase in all egg parameters across all treatments as shown in Table 1. Egg
weight dropped through the final 9 weeks to nearly the same levels shown during
the weeks on the D^-free diet. Overall, breaking strength and shell thickness
levels were maintained satisfactorily throughout the duration of the experiment.
When treatment groups were compared with each other. Diets 2 and 4, the
higher levels of D^ and 1,25-(0H)2-D2, showed consistently significantly
superior results across all three egg characteristics. However, this was only
during the first 7 weeks. In the last 9 weeks, the breaking strength of the
eggs from hens on Diet 2 dropped to among the lowest of the six diets, and the
shell thickness of eggs from hens on Diet 4 increased slightly and remained
among the highest values. The other parameters for Diets 2 and 4 dropped to
moderate levels when compared to the four remaining diets.
The two "extreme" diets, the lower level of D^ (Diet 1) and the higher
level of 24,25-(0H)2-D„ (Diet 6), showed generally poor effectiveness on
improving shell strength and thickness for the first 7 weeks as compared to
Diets 2 through 5. Diet 1 was effective in maintaining egg weights which
compared favorably with egg weights from hens fed Diets 2 and 4.
Based on these results, there does appear to be some advantage for the use
of the vitamin D metabolites in egg calcification with aged hens. Further
evaluation of their effectiveness awaits analyses of the enzymes involved in
calcification.
Graduate Assistant in Animal Science; Professor and Leader, Poultry
Research and Extension, Department of Animal Science, and Professor of
Chemistry.
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Table 1. Weight, breaking strength and shell thickness as
affected by age and vitamin and its metabolites
1 2 Egg Breaking Shell
Period Diet weight strength thickness
g kg X.Ol mm
A 1 63.28a 2.25a 27.97b
2 61.44b 2.21b 27.57c
3 62.38b 2.17c 27.70c
4 61.62b 2.17c 27.97b
5 62.01b 2.22b 28.26a
6 62.47b 2.21b 27.46c
Avg 62.20 2.21 27.82
B 1 64.76a 2.42c 30.15b
2 64.57a 2.55a 31.06a
3 64.88a 2.48b 31.34a
4 65.08a 2.55a 31.21a
5 64.06b 2.46b 30.90a
6 64.24b 2.40c 30.16b
Avg 64.59 2.48 30.81
C 1 64.04a 2.35d 30.14b
2 62.71b 2.34d 29.90b
3 62.09b 2.64a 31.53a
4 62.44b 2.50b 31.36a
5 61.77b 2.51b 31.74a
6 60.59c 2.44c 30.40b
Avg 62.27 2.47 30.84
Periods and eggs as follows:
A = group average of one egg per hen per week for 19 weeks of
D^-free diet
B = group average of one egg per hen per week for first 7 weeks
of treatment
C = group average of every egg per hen for last 9 weeks of
2 treatment.
Dietary treatments as follows:
1 = 24 yg D per kg diet
2 = 48 yg D- per kg diet
3 = 6 yg 1,25-(0H)2-D_ per kg diet
4 = 12 yg 1,25-(OH;--Do per kg diet
5 = 6 yg 24,25-(OH)o-D per kg diet
6 = .12 yg 24,25-(0H;2-D2 kg diet.
3. Id c d
' ' ' Means with unlike subscripts within a group are significantly
different (P<0.05).
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The Decade Of The 80's
Robert D. Sparboe
Sparboe Agricultural Corporation And
Sparboe Summit Farms, Inc.
Litchfield, Minnesota
I would like to comment on a few of the challenges which I feel we will
need to meet and overcome in the 80's.
We in our company, and most of us in our industry (especially in the
Midwest), have survived by producing and marketing reasonably well. However,
we are not necessarily skilled managers of large management intensive
organizations. Thus, it will be increasingly difficult for us to remain
effective in managing organizations which are being forced to become better
and larger at the same time.
In the past, we have pretty much managed and worked in the short term.
In the future we will need to plan, organize, staff, direct and control
organizations in a much longer time period.
As our organizations grow in size involving more people and more
•^^pital, the requirement for proper structure and appropriate management
orientation will become progressively more important.
As numbers of people grow, management will be forced to spend its time
managing instead of doing, setting objectives and measuring performance against
those objectives, a change which will be very difficult for many of us.
It will be challenging for us as managers to obtain the right human
talent in a given job at a given time in an ever—changing organization.
For many agricultural organizations, it will simply be difficult to
3-ttract and hold appropriate personnel as employee positions and requirements
change.
Each stage of growth will provide its own confounding problems. It will
be difficult for us to be the right size with the right volume for an existing
capital (financial) base. Obviously, being the right size during each
progressive period of change will be ever important. It will be challenging
for most of us to simply provide the equity and debt capital appropriately
balanced with the risks brought about by cyclical market prices.
Higher interest rates accelerating inflation will increase risks and
will require perceptive, flexible managerial posture.
Production technology will become increasingly complex and increasingly
important.
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Marketing will become more sophisticated and will require greater
innovation and separate mentality.
It will be difficult to provide adequate succession management. All
managers will need to be building companies that will survive their lifetime.
For some, planning for orderly control and ownership, including properly
handling estate taxes and so forth, will become increasingly complex as
organizations grow.
In conclusion, we certainly have challenging work laid out before us.
It may appear as though we have more difficult problems than opportunities.
That is not true. For in our challenges, we will find our opportunities
and our future profits. Without question, there is an appropriate posture
and position for each one of us in our industry. If we carefully plan, commit,
act and react appropriately, we will prosper in the years ahead.
I would like to read to you the final paragraph of the message I wrote
in our 25th annual financial report dated June 30, 1979. I think it states
a commitment we must all make.
"We will provide the management resource for today and we will
concurrently develop succession management for tomorrow, which will
be even more capable of creating profits in change. Our objective
is to develop and manage an organization which progressively becomes
more of a controller of its own destiny and more of a redesigner of
its own future."
The Effects Of Disease On Poultry's Return
To The Midwest
Charles W. Howe, DVM
Hy-Line International
POULTRY / Dallas Center, Iowa
The poultry disease situation in the Midwest and upper Midwest is
relatively stable in comparison to certain other areas which have been
prominent in the industry. Many of the diseases seen in the Midwest can
be economically prevented by either nutrition, management practices or
through the use of biologies.
The capability to isolate poultry operations on individual farms is,
of course, favorable to disease containment in the Midwest. However, without
careful planning or any sudden increase in flock numbers, this advantage
could he lost.
Since we are closer to major feed ingredient sources, we may presume
we will receive fresher, higher quality ingredients in this area. Insofar
as good nutrition can contribute to disease prevention, this is a plus. We
should have less feed spoilage and thus less mycotic problems that can appear
in areas where feed must be transported and at the same time have less feed
cost involved.
Housing costs are higher here, but we have a better house because we must
have more protection than in an area such as southern California. We have
less chance for respiratory problems in the stable environment in our houses
than they do in open housing. Closed houses are also a bit easier to isolate.
Our cold temperatures also tend to break the cycle of certain diseases.
For instance, we rarely see Infectious Coryza, which is a costly disease in
many areas of mild climate.
